e t e r a n d P r a n d t l n u m b e r .
Introduction
Ostrach [1] first discussed the combined natural and forced flow of a viscous incompressible fluid through a rigid surface. Later on Grief et al. [2] , Gupta et al. [3] and Soundalgekar et al. [4] studied the incompressible flow over a fixed that plate. But this type of flow becomes different when the flow is caused by the motion of the flat plate or rigid surface. Sakiadis [5] discussed the viscous flow of an incompressible fluid due to the motion of rigid surface. Many authors like Gorla [6] , Revenkar [7] , Igham [8] and Pop [6] discussed the problem of incompressible fluid on a continuous moving flat plate. Both types of flow behave differently-particularly when the fluid viscosity varies with temperature. The fluid properties especially the viscosity depends linearly and inversely to the temperature (see Herwig and Gersten [9] ); therefore to characterize the nature of flow and heat transfer, one must consider the variation of fluid viscosity with temperature. Pop et al. [10] studied the problem of viscous variation for a moving flat plate in an incompressible fluid. In this paper, an attempt is made to study the effect of variable viscosity on the flow of an incompressible electrically conducting fluid on a continuous moving flat plate in presence of a uniform magnetic field. The solutions and results are obtained by similarity transformation.
Formulation of the problem
We consider laminar flow of a viscous incompressible electrically conducting fluid on a continuous moving flat plate along x−axis. The plate is moving in its own a constant speed U 0 in quiescent fluid. A uniform magnetic field B 0 is applied transversely i.e. along y-axis. The fluid properties except fluid viscosity (µ) are assumed to be isotropic and constant, and the viscosity is inverse linear function of temperature (see Lai and Kulachi [11] ) as
where
both a and T r being constant. Their values depend in the reference state and the thermal property of the fluid (γ). In general, a > 0 for liquid and a < 0 for gasses.
Assumptions
In order to derive the governing equations of the problem the following assumptions are made. 
Governing equations
The governing equations of the problem for the fluid medium having small conductivity are given as
where u, v are the fluid velocities along x, y−axes respectively. The boundary conditions of equations (4-6) of the problem, are as
Using stream function ψ where
we get from the equations (4-6) 
∂ψ ∂y
where (σB 
Using the relations (1-3), the equations (10-12) can be written as
∂F ∂η ∂θ ∂η ∂η ∂x
where (Re is Reynolds number, θ r −viscosity parameter and α− thermal diffusivity):
The boundary condition (13, 14) are now as follows
The following expansions for F (η) and θ(η) are assumed:
These expansions are valid for small values of magnetic parameter (m), which show the degree of magnetic field interactions to the flow and the temperature of the fluid. Using the expansions (22), (23) in the equations (15) and (16), we have different sets of non-linear equations according to the degree of magnetic parameter (m) as given below.
System(I )
The first pair of equations which is independent of m, gives the velocity and temperature distribution in absence of magnetic field. These equations are
System(II )
The second pair of equations for the first degree of magnetic interaction are
where the prime denotes differentiation with respect to η.
The corresponding boundary conditions are and N Re 2θ
and
where (C ) are meant for the same in the presence of the field. (c) The skin friction increases with the increase of viscosity parameter (from −10 to −1).
(d) The heat transfer decreases with the increase of viscosity parameter at small value of Prandtl number (i.e. Pr = 0.71) and increases at high value of Prandtl number (Pr = 10.0). At small values of the viscosity parameter, the heat transfer is less dependent on Prandtl number.
